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On the Action of Rontgen Rays and Ultra-violet Light 
on Electric Sparks, 

In Nature of April 30, the writer of “ Recent Work with 
Rontgen Rays” has not exactly described the results of our 
experiments, published in the Rendiconti delP Accademia dei 
Lincei. 

We had formerly found that the sparking distance between 
two electrodes, in a shunt-circuit on the discharge of an induction 
coil, which illuminates a Crookes’ tube, is strongly diminished 
if the Rontgen rays sent from the tube fall upon the positive 
electrode. The phenomenon is very interesting, as it is the 
reverse of the phenomenon discovered by Hertz, in which the 
ultra-violet light acts on the sparking distance in lengthening it, 
when falling on the negative pole. 

On subsequent experiments, we found that when the sparking 
distance was the same as that used with Rontgen rays, the ultra¬ 
violet light acted exactly in the same way, and the passive pole 
—so to say—was then the positive one. 

So far we had succeeded in reversing the phenomenon dis¬ 
covered by Hertz, and further investigated by Wiedemann, 
Ebert, Elster and Geitel, and had shown the parallelism of the 
two radiations as to their impeditive action on the spark. 

But on diminishing the sparking distance, when the ultra¬ 
violet light has a facilitating action, we have shown that the 
Rontgen rays would provoke the passing of the spark. In the 
last case the passive pole— i.e. on which the radiation must fall 
—is in both cases the negative. 

So taking as electrodes two spheres of amalgamated brass, 
52 mm. in diameter, when the sparking distance was below 
30 mm., the Rontgen rays and the ultra-violet light provoke 
the passing of the spark when falling on the negative electrode. 
When, on the contrary, the distance was more than 30 mm., 
both radiations act in an impeditive way when falling on the 
positive pole. 

This result is quite different to that referred to in the cited 
article, in which it is said that the simultaneous actions of the 
Rontgen rays and the ultra-violet light could be made to 
neutralise each other. From our experiments it follows, on the 
contrary, that the action of the two radiations is in every respect 
identical. 

We will describe a method by which the action of the Rontgen 
rays on the spark is very clearly demonstrated. 

s, s' are the terminals of the secondary of an induction coil. 
In front of the portion of the tube on which the kathode rays fall 

^ s' 



is a thin aluminium plate 20 cm. square, in connection with 
the negative electrode of the Crookes’ tube ; whilst the positive 
is connected with a sphere so that the sparks between the plate 
and the sphere take place in the direction of propagation of the 
Rontgen rays, to which the aluminium plate is transparent. 
The plate is connected to the earth. With this apparatus the 
length of the spark can be made fottr times greater when the 
Rontgen rays are screened before falling on the aluminium plate. 
On diminishing the intensity of the current in the primary so as 
to conveniently shorten the sparking distance, the inverse 
phenomenon can be obtained, so that the spark does not pass 
when the Rontgen rays are screened. 
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Our present researches aim at the study of the alteration of 
the nature of the discharge when the spark is under the action 
of the Rontgen rays. A. Sella. 

Q. Major an a. 

Istituto o della Universita di Roma, May 3. 


Rontgen Ray Phenomena. 

At one of my demonstrations last week two tubes failed to act. 
They were both of the kind which depend for their action on a 
piece of platinum placed within, and from which after bombard¬ 
ment by kathode rays the Rontgen rays take origin. A glance at 
the tubes showed that owing to the unusual strength of spark the 
platinums within them were red-hot at the point of impact. 
Before the demonstration the tubes had been in good working 
order. I considered they had broken down, but, on returning 
home, tried them with the spark from my own apparatus, with 
which they had before answered well. I was somewhat astonished 
to find them giving off Rontgen rays rather more freely than when 
first tried. This tends to show that Rontgen rays are not given 
off by platinum heated above a certain temperature. I think 
this has already been suggested, but I have not seen it cor¬ 
roborated. 

Following up the idea of reinforcing the effect of the Rontgen 
rays by placing a fluorescent screen under a sensitive film on 
celluloid, the celluloid side being next the screen to prevent 
“ grain,” and having tried screens of barium platino-cyanide, 
potassium platino-cyanide, calcium tungstate, natural scheelite, 
artificial scheelite (Edison’s), fluor-spar and calcium fluoride, 
I find that potassium platino-cyanide and artificial scheelite 
alone produce any effect through celluloid. Barium platino- 
cyanide, placed underneath, gave no effect either in contact 
with the sensitive film itself or through celluloid, but the films 
were not sensitive to yellow, and this salt gives yellow fluor¬ 
escence. The effect with potassium platino-cyanide was decidedly 
the best. 

Chard, May 3. J. William Gifford. 


Alpengluhen. 

After the shadows of the lower mountains have swept up 
past the tops of the higher snow peaks, i.e. after the sun has 
set upon these last, and as the general light of the sky fades, 
the contrast between the illumination of the snow and of the 
sky usually increases. The westerly-facing snow peaks stand 
out against the darkened sky, and gradually change in tint. 
Very often the most noticeable change is to a clear greenish- 
white. But sometimes there is a period during which they have 
a faint rose or crimson glow. This is the true Alpengluhen ; 
often confused by tourists with the ordinary rose-coloured 
illumination preceding the setting of the sun. 

I see (Nature, vol. liii. p. 588) that it has been suggested that 
this afterglow is due to what practically amounts to a second 
rising of the sun upon the high snow, owing to a peculiar 
arrangement of layers of hot and cold air in the atmosphere. 
This may be so ; but it is rather a startling theory, and should 
be tested by observations from, say, the higher or lower obser¬ 
vatories of Mont Blanc, simultaneously with observations of 
the Alpengluhen made from below anywhere to the west. A 
reappearance of the sun would be an interesting sight for the 
higher observer. In the meantime, my own observations of 
some twelve or thirteen summers would lead me to suggest the 
following explanation. In the first place, I do not think that 
the afterglow is nearly as vivid as an observer believes. To the 
eye, the stars “come out,” and the moon becomes almost 
dazzling, as the general light of the sky fades ; and both “ fade ” 
as day breaks. 

Next, I noticed the following during five months of uninter¬ 
rupted observations of sunsets in the plains of Argentina. On some 
fine evenings, there was left, as daylight faded, a vivid line or 
band (of uneven thickness) of intense crimson colour in the 
west. This was so strong and so well defined that it lit up the 
westerly face of the estancia with crimson, and actually threw a 
fairly sharp shadow of the horizontal gutter. Vertical poles, 
&c., had of course no shadow ; the source was too long in a 
horizontal direction. This crimson streak did not appear 
always, by any means. The westerly sky itself often passed 
through various tints of a clear greenish-blue. 

It seems to me that, considering the snow heights facing the 
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west, what has been pointed out concerning the fading of the 
rest of the sky, the comparative localisation of light and colour 
in the west, and the illusion as to brightness that occurs when 
the background fades, the phenomenon of Alpengliihen, and 
that of the greenish illumination so often seen, can be accounted 
for without the help of the startling hypothesis quoted. 

But it would be more satisfactory if observations could be 
made from above. Would M. Vallot sacrifice himself and spend 
some nights up in the observatories that he directs ? 

R.N.E. College, Devonport. W. Larden. 


The Positions of Retinal Images. 

The thanks of your psychological readers are due to Mrs. 
Ladd Franklin for having, in her letter published in your 
number of February 13, called attention to Schon’s experiments, 
which, as she says, have been unaccountably overlooked. I have 
in consequence been repeating the experiment which Mrs. 
Franklin describes, but so far with purely negative results. 
Although some of the observers gave answers which might 
hastily have been interpreted as confirmations of Schon’s 
illusion, a further analysis showed conclusively that no one on 
whom I have experimented, so far, perceived it. 

Allow me to indicate one or two points in Mrs. Franklin’s 
letter which seem to require elucidation. She writes as if the 
object looked at in the experiment “ consists of a single bright 
point.” But surely the point h in her diagram—the fixation 
point—was a bright point as well as O or o'? In Schon’s 
experiments the apparent distance of O or o' was judged 
relatively to H (which was a stick of phosphorus), by the 
“stereoscopic (or pseudoscopic) effect,” and his explanation of 
the illusion was that we (unconsciously) judge as if the 
image actually produced on the right retina had been produced 
on the left, and vice versa. The image on each retina 
consists of two bright points, but cannot strictly be 
called a “ double image,” since the bright points are 
produced by two distinct objects — by the phosphorus at H, and 
by the light proceeding from o' or o. If Schon’s explanation is 
correct, then, supposing the light really proceeds from o', and 
when the ray o' r' is darkened appears to come from o, the 
observer ought to say the object appeared to be not merely as 
far off as h, but a long way behind it. Further, if the ray o' / 
is darkened instead of o' r' there ought to be no illusion—he 
should say the object appears much nearer than h (i.e. still at o'); 
and if either ray is cut off altogether, he will have no reason for 
judging the object to be at o', but will probably judge it to be 
further back—where the source of light actually is. In my 
experiments, so far, none of the observers have made any 
distinction between cases where the ray o' r' was darkened and 
those where the ray o' / was ; but if either of them was darkened 
considerably, they answered just as they did when one of them 
was totally extinguished ; judging the object to be about where 
the source of light actually was—which was about the same 
distance as the phosphorus mark H, and very much nearer than 
the point O would have been. 

I hope to continue the experiments, if possible until I get a 
positive result, and should be glad therefore to hear some 
further details of Mrs. Franklin’s experiments, especially with 
reference to the points I have brought forward, either privately 
or through your columns. Edward T. Dixon. 

4 Cranmer Road, Cambridge, April 17. 


Colour Variations in Ducks and Pigeons. 

About a year ago you published a short article by Mr. Francis 
Galton (April II, 1895, vol. li. p. 570), in which he urged the 
desirability of making careful records of all cases of “sports” 
sudden variations in domesticated animals, &c. Two such 
sports having arisen recently under my own observation, one in 
ducks and one in pigeons, I write to place the facts before your 
readers. 

(1) Ducks .—In January 1894, I bought in Beyrout market a 
drake of the common “ Mallard ” colours and four ducks, two of 
normal wild-duck colour, one pure white, and one black, splashed 
with white. From these ducks I raised, the same season, thirty- 
six ducklings ; and, from eggs given by a friend, nine more. 
Concerning the latter, nothing need be said at present, except 
that their own mother was of a very dark, dingy brown, and the 
ducklings were nearly black in the down. Of the thirty-six 
ducklings hatched from my own ducks’ eggs, twelve or thirteen 
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(I neglected to note the exact number at the time) were different 
in colour from their olive-green brethren and from anything I had 
seen before, being of a beautiful pale fawn colour above, shading 
into canary-yellow beneath, with darker pencillings and shadings 
on the sides of the head and back, and with the normal, sym¬ 
metrical series of three pairs of light marks on the upper 
surface, distributed just as in normal, olive-green ducklings. 
The entire set of these pale ducklings proved to be females, and 
their plumage, when adult, was a pretty yellowish or sandy bufi 
colour, with darker shadings, due to a brown streak down the 
middle of each of the contour-feathers. The speculum on the 
wing gave mostly sky-blue reflections, instead of the usual 
metallic green of common ducks. Two only of the dozen (or 
thirteen) differed perceptibly from the others, being of uniform 
cinnamon-brown colour, with white throats. 

Five of these pale ducks were kept and allowed to breed, viz. 
one cinnamon-brown and four yellow ones. In addition, my 
stock during the season of 1895 consisted of three of the original 
old ducks (one white, one black, and one normal); three normal- 
coloured young ducks related to the pale ones (i.e. same pater¬ 
nity, and presumably same maternity to some extent); and two 
ducks raised from the eggs given by my friend, as above 
mentioned, and therefore non-related to the others—in all 
thirteen ducks. Of drakes there were four—two of normal 
mallard colour (related, as above, to the pale ducks), and two 
own brothers to the dark ducks, these having green heads and 
beautifully-pencilled stone-grey bodies, with no brown on the 
breast and no white collar—a departure from typical drake- 
colouration which is normal (in Syria at least) to dark varieties. 

From this stock of ducks I raised last spring sixty-two 
ducklings, of which nineteen were fawn-coloured in the down. 
One of these died very young. Of the remainder, fourteen were 
females and four males. All were sandy-buff, none cinnamon- 
brown ; but one—a female—was a shade or two darker than 
the rest, and when adult showed no metallic colours on the 
speculum, agreeing in this respect with the dark ducks of alien 
parentage. 

Of greatest interest to me was the question : What will the 
“ yellow ” drakes be like when adult? Time has answered as 
follows : Head and neck, soft coffee drown, with obscure greenish 
reflections in some lights ; narrow white collar ; chestnut-brown 
breast, similar to mallard ; upper tail-coverts (including curled 
feathers), and under-tail coverts, chocolate-brown; the rest 
delicate cream colour, with fine transverse pencillings on back 
and sides, similar to those on the mallard, but paler and less 
distinct: the whole effect very pleasing. 

Of course all this may be familiar enough to some people, 
but it is quite new to me, and no mention of such drakes is 
made by Darwin in “Animals and Plants,” nor by any other 
writer whose works I have been able to consult. Whether 
atavism has anything to do with the matter, I cannot say, as the 
parentage of my original stock is entirely unknown ; but I am 
accustomed to notice very carefully all the ducks I see about 
town and the surrounding country, and am sure I have never 
come across any such during an experience of about twenty-five 
years. In any case, it is interesting to note that the new variety 
was far from being “ swamped ” by the inevitable crossing with 
its parent form. 

(2) Pigeons. —In 1894 I procured a pair of birds of a variety 
known to Arab fanciers as black Urjani (or Shamandarllzi). 
These are largish pigeons, wholly black, with two “red” (i.e. 
bright reddish brown) bars on each wing, corresponding to the 
black bars on normal “blue” pigeons. The pair were un¬ 
related, the male coming from Plums, the female from Damascus. 
The variety is scarce in Beyrout, and is valued more or less by 
all Syrian fanciers, who breed it with some care ; and it habitually 
breeds true. My birds produced during the season of 1895 ten 
young ones : six (38,39) quite normal in colour; one ( 9 ) 
slightly mottled on the shoulders with brown and a very little 
white ; and three (all 9 ), which in the nest plumage were 
uniform light red. (I had not a red bird in the loft—scarcely a 
red feather, aside from the red bars of the XJrjanis themselves, so 
there was no question of illegitimate paternity.) But, strange 
to relate, when these red birds moulted, nine-tenths or more of 
their red feathers were replaced by pure white , so that their adult 
plumage may be described thus : white birds with red neck, 
abdomen red mottled with white, a very few red feathers 
scattered over back and shoulders ; no trace of red bars. 

Careful inquiry among Arab fanciers having personal ex¬ 
perience of the breed in question, elicited the following 
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